Abstract
Introduction 28 29
Shoulder ulcers in sows is a serious welfare issue (Broom, 1988) . The establishment of 30 ulcers is initiated by pressure when the sow is lying on the side, leading to compression 31 of the blood vessels supplying skin and tissue around the shoulder blade. Decreased 32 blood flow results in tissue damage and lesions (Jensen, 2009 ). The ulcers can vary from 33 small patches to large and deep wounds. In addition to the sow traits, two production traits from the field test performed in nucleus 124 herds on all purebred pigs at approximately 100 kg were studied: age (days) at 100 kg 125 (D100) and sidefat thickness measured with ultrasound (Sfat). Records from 64000 pigs, 126 tested from 2009-2012 were included in the analyses. 127
128

Statistical analyses 129
Data editing as well as the phenotypic analyses were performed using the SAS software 130 (ver. 9.2, SAS Inst. Inc., Cary, NC). The genetic analyses were performed using the 131 DMU software (Madsen & Jensen, 2010 The body condition scores at weaning (BCw) ranged from 0.5 to 5, with 3 being the most 165 frequent score. Eight per cent of the sows had a higher body condition score at weaning 166 as compared to farrowing, and 30 % had the same score at both registrations. Ninety per 167 cent of the sows had no shoulder ulcers at weaning, whereas 7%, 2% and 1% had scores 168 1, 2 and 3+4. Shoulder ulcers in first parity was less common, as compared to later 169 parities (6 vs 13 %). The average litter weight at three weeks of age (LW3) was 60.6 kg 170 (Table 2) . 171 172 173 Tables 1 and 2 . 174 175 All variance estimates except the permanent environmental effect for LW3 were 176 significantly larger than zero (Table 3 ). The heritability estimates for LS was the lowest 177 (0.05) and the heritability estimates for LW3 and SU were also low, slightly above 0.1. 178
The heritability estimates for BCw, STAY and D100 were higher, around 0.2 and the 179 heritability estimate for Sfat was the highest, around 0.4. 180 181 Table 3  182 183 The genetic correlations between Sfat recorded on the young animal and BCw recorded 184 at weaning was unfavourable and both Sfat and BCw were favourable correlated to SU 185 (thicker fat layer -less shoulder ulcers). The genetic correlation between LW3 and BCw 186 was high and negative (higher litter weight -lower body condition) and the correlation 187 between LW3 and SU was unfavourable (higher litter weight -more shoulder ulcers). 188
BCw was negatively correlated to STAY (higher body condition at weaning -lower 189 longevity) but SU was not significantly correlated to STAY (Table 4) Norwegian Landrace, the heritability estimate was however higher for SU than for BCw 295 (Lundgren et al., 2011). As for any other traits, genetic parameters for SU must of course 296 be estimated for each breed and production system. The desired genetic change in 297 shoulder ulcers and sow body condition should also be discussed and decided upon for 298 each sow line. In the breeding program for Norwegian Landrace, both shoulder ulcers 299 and body condition at weaning are included in the genetic evaluation, with an economic 300 weight of 1 and 4 per cent of the total breeding value (Norsvin, 2013). Inclusion of these 301 traits may reduce the economic return in a short-term perspective, due to a lower progress 302 in production traits. Such a discussion will (as described by Kanis et al. 
